Two separate Laboratory experiments were conducted to study germination of Siris tree seeds exposed to matric ( m ) and osmotic ( o ) potential stresses. The first experiment comprised -5, -10, -15, -20, and -25 kPa  m at 20 0 C soil temperature and zero  o and the second experiment comprised 0.0, -76.12, -152.3, -304.5, and -609.0 kPa  o at 20 0 C soil temperature and -12.2 kPa  m . Distilled water was added to sandy soil achieving the desired  m levels in the first experiment. Sodium chloride solution was added to the sandy soil to achieve the desired  o levels in the second experiment. Ten seeds of Siris were sown in each plastic container (0.15-m I.D. and 0.20-m height). The seeds were fresh (six months old) and had no pretreatment. The plastic containers were covered using clear polyethylene bag for maintaining the level of matric potential during germination. Parameters recorded were, namely, number of germinated seeds, germination percentages, germination rate, and lengths of both radicle and shoot of the emerged seedlings. The results revealed that significantly great germination percentage and germination rate were associated with the level of -10 kPa  m than the other levels used, and tended to decrease drastically as the level of  m decreased/increased around this level. For optimum germination, the calculated  m was found to be -12.2 kPa. The length of both radicle and shoot decreased linearly as  m level decreased. Likewise, both the germination percentage and germination rate decreased linearly as osmotic potential,  o , decreased. The threshold osmotic potential for germination was calculated to be -1154.8 kPa  o , below which germination was inhibited. Lowering the osmotic potential level resulted in delay of seed germination.
C soil temperature and zero  o and the second experiment comprised 0.0, -76.12, -152.3, -304.5, and -609.0 kPa  o at 20 0 C soil temperature and -12.2 kPa  m . Distilled water was added to sandy soil achieving the desired  m levels in the first experiment. Sodium chloride solution was added to the sandy soil to achieve the desired  o levels in the second experiment. Ten seeds of Siris were sown in each plastic container (0.15-m I.D. and 0.20-m height) . The seeds were fresh (six months old) and had no pretreatment. The plastic containers were covered using clear polyethylene bag for maintaining the level of matric potential during germination. Parameters recorded were, namely, number of germinated seeds, germination percentages, germination rate, and lengths of both radicle and shoot of the emerged seedlings. The results revealed that significantly great germination percentage and germination rate were associated with the level of -10 kPa  m than the other levels used, and tended to decrease drastically as the level of  m decreased/increased around this level. For optimum germination, the calculated  m was found to be -12.2 kPa. The length of both radicle and shoot decreased linearly as  m level decreased. Likewise, both the germination percentage and germination rate decreased linearly as osmotic potential,  o , decreased. The threshold osmotic potential for germination was calculated to be -1154.8 kPa  o , below which germination was inhibited. Lowering the osmotic potential level resulted in delay of seed germination.
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Matric potential, osmotic potential, Siris, germination rate, germination percentage. *************************************** In arid and semi-arid regions where precipitation is low or infrequent during the dry season, it is necessary to store a maximum amount of rainwater during the wet season for use during the dry season in the agriculture sector. Rainfall in the northern section of Saudi Arabia ranges from 100 to 200 mm. The shortage of rainfall, the high soil water evaporation and the deep-water percolation are the main problems that face the agriculture in the area under study. So, this study aims to evaluate a new technique of water harvesting depending upon reducing both evaporation and deep percolation of water. Several field plots (3-m wide, 5-m length, and 1 m-apart each) in the Agriculture and Veterinary Faculty Farm, Qassim University, were selected to carry out this study. A big metal cylinder was designed to dig conical pits (0.10-m depth and 0.10-m inside diameter) in the soil surface. These pits were means for collecting the rainfall or the sprinkler irrigation water. The pits were 0.30 m apart. A single plant of faba bean (Vicia faba, L) was planted nearby the pits on October 10, 2003 (winter season). Similarly, corn (Zea mays, L) and green bean (Phaseolus vulgaris, L) plants were sown on April 6, 2004 (summer season). Five treatments were used for rainfall harvesting including flat soil surface (control), empty conical pits, conical pits filled with fresh grass residues, conical pits filled with gravels and conical pits covered after plant emergence by drilled black plastic (winter season) or white plastic (summer season) sheet. Sprinkler irrigation system was used to simulate the rainfall when it was limited. Three replications were assigned for each treatment. The growth and yield parameters were monitored during the growing season that lasted on March 9, 2004 (winter season) and on July 20, 2004 (summer season). The growth rate of faba bean (Vicia faba, L) for the plastic treatment was 9.5 mm/day while it was 5.9 mm/day for either the flat or grass residue treatment. The yield of faba bean (Vicia faba, L) decreased in the order of plastic> gravel> grass> pit> flat treatments. The fresh weight of green bean (Phaseolus vulgaris, L) showed a decrease in the order of gravel>plastic>pit>grass>flat treatments. In the corn (Zea mays, L) experiment, all treatments gave greater yield than that of the flat surface treatment (control). The results of this study validated that the soil surface management positively influences the crop yield and water conservation. Therefore, by using the designed machine, it can be seen the enhance of the soil water storage in situ leading to a great crop yield. Keywords Rainfall; sprinkler irrigation; water harvesting; new machine; evaporation; deep-percolation; mulch; water conservation; growth parameters; corn (Zea mays, L); faba bean (Vicia faba, L); green bean (Phaseolus vulgaris, L). *************************************** J.Agric.&Env.Sci.Dam.Univ.,Egypt accepted
Effects of Irrigation Water Quality and Quantity on the Yield and Yield Quality of Date Palm: A Review
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ABSTRACT
The annual water requirements per palm have been estimated on many occasions, which show a certain divergence, no doubt caused by different soil textures and climatological conditions. For example, the date palm water requirements in California (USA), Assawn (Egypt), Abadan Island (Iran) and Al-Hassa (Saudi Arabia) were 1700, 8570, 29000, and 37863 m 3 .ha -1 .yr -1 , respectively. For minimizing the difference in the water requirements, irrigation timing of date palm can be based on measuring the soil water matric potential. The matric potential can be measured using tensiometers and resistance blocks. Compared to other fruit crops the date palm is, however, considered to have a high tolerance for salts. The data given in the literature show the following salt tolerance levels for the date palm: in the Algerian Sahara (Baskra, Touggourt) salt contents of irrigation water vary from 2000 to 5000 ppm; in Egypt, the studies showed that maximum salt content of irrigation water should not exceed 2000 ppm. Examples are also given for tolerance values going as high as 8256 ppm but the growth of date was reduced considerably. Alleviation of the adverse effect of salt on the growth was performed by adding some hormones as the indole acetic acid (IAA) or gibberelic acid. In Al-Hassa (Saudi Arabia), studies declared that irrigation at 40-60% depletion of the total available water would be adequate for date production with minimum adverse effect on date fruit quality and quantity. The salinity in irrigation water reduced the leaf number per seedling, increased the leaf and stem dry matter percentage, and the Na concentration in leaves, stems and roots. Increasing the salinity of irrigation water caused the date palm vulnerable to some diseases such as tissue necrosis.
Keywords: date palm, irrigation, water quality, water quantity, water requirements, soil texture. ************************************** [2003] [2004] , to study the effects of irrigation frequencies and N fertilization rates on date palm offshoots growth. A drip irrigation system was used to irrigate the experiments. The soil texture of the experimental site was loamy sand. The first experiment consisted of four irrigation intervals: daily; every three days; every four days and every five days (hereafter referred to as 1-day, 3-day, 4-day, and 5-day, respectively). All irrigation treatments received 500 g of nitrogen for each tree. The urea fertilizer was used as a source of nitrogen. The second experiment consisted of three rates of nitrogen in the form of urea. These rates were 500, 750, and 1000 g N/tree, respectively (hereafter referred to as urea-1, urea-2, and urea-3, respectively). All urea treatments were irrigated daily. The survival percentages for each experiment were recorded. In addition, the number of leaves, new offshoots, fresh and dry weights of seven pinnae, length ratio (final length/initial length) of offshoots, and the chlorophyll level were measured. The survival percentages for the irrigation and fertilization experiments were 87.5 and 86.7 %, respectively. The chlorophyll levels were 60.4, 58.4, 57.5 and 54.0 mg/m 2 for the irrigation treatments 1-day, 3-day, 4-day,
